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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent overturning of a 
movable scroll without increasing manufacturing cost. 
SOLUTION: A half-line passing the center Oos of a 
movable scroll from the center of a fixed scroll at the 
time of starting discharge is made X, a half- line rotated 
by 90° in a rotating direction from the half-line X with 
the center Oos of the movable scroll as an origin is 
made Y, an area surrounded by the half-line X and half- 
line Y is made a first area, and areas further rotated 
90° by 90° in the rotating direction are made a 
second area, a third area and a fourth area in this order. 
In such constitution, a reaction receiving part 20 for 
receiving an action point L of thrust reaction most 
distant from the center Oos of the movable scroll at the 
time of starting discharge is provided in the second area 
of a movable scroll end plate 14. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has fixed scrolling (10) which has an eddy rolled object (1 1), and movable scrolling 
(12) which has the eddy rolled object (13) which ****s to the eddy rolled object of said fixed 
scrolling on an end plate (14). Movable scrolling is forced on fixed scrolling by applying the back 
pressure (Fbp) which turns to the tooth back of the end plate of said movable scrolling at shaft 
orientations. Said back pressure load (Fbp), In the scrolling form fluid machinery it was made to 
make the thrust reaction force (Fa) which balances with differential pressure with the shaft- 
orientations component (Fpa) of the gas load made by the gas shut up between the eddy rolled 
objects of both scrolling act on the end plate of movable scrolling The half-line which passes 
along a movable scrolling core (Oos) from the fixed scrolling core (Ofs) when being at the time of 
regurgitation initiation is set to X. The half^line which 90 degrees of hands of cut were made to 
rotate to said half-line X with a movable scrolling core (Oos) as the starting point is set to Y. 
When the field which made the hand of cut rotate at a time 90 more degrees of fields surrounded 
by Half-line X and Half-line Y the 1 st field is made into the 2nd field, the 3rd field, and the 4th 
field at order, The scrolling form fluid machinery characterized by preparing the reaction force 
carrier stop section (20) which catches the point of application (Lmax) of said thrust reaction 
force (Fa) which comes to keep away from a movable scrolling core (Oos) most at the time of 
regurgitation initiation in the 2nd field of a movable scrolling end plate. 

[Claim 2] The scrolling form fluid machinery according to claim 1 which prepared said reaction 
force carrier stop section (20) in the 2nd field by making said 2nd field carry out eccentricity of 
the center position (C) of the main outer diameter of said movable scrolling end plate (14) to the 
driving shaft core (Oos) of movable scrolling. 

[Claim 3] The scrolling form fluid machinery according to claim 1 which prepared said reaction 
force carrier stop section (20) in the 2nd field by bulging the rim of the movable scrolling end 
plate located in said 2nd field in the method of the outside of radial. 

[Claim 4] The scrolling form fluid machinery according to claim 3 by which the Oldham key seat 
(21) is formed in said bulge part (22). 

[Claim 5] The scrolling form fluid machinery according to claim 3 by which thickness of said 
bulge part (22) is made thin compared with other parts. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scrolling form fluid machinery which forced 
movable scrolling on fixed scrolling by applying back pressure especially to the end plate of 
movable scrolling about the scrolling form fluid machinery used for a compressor, a vacuum 
pump, an expansion machine, etc. 
[0002] 

[Description of the Prior Art] This kind of scrolling form fluid machinery is indicated by JP,5- 
296163,A. Although indicated by this official report, it sets working [ a scrolling form fluid 
machinery ], and various force is acting to movable scrolling. The gas load made by the gas shut 
up between the eddy rolled objects of the back pressure and fixed scrolling which specifically 
turn to the shaft orientations added to the tooth back of the end plate of movable scrolling, and 
movable scrolling, the centrifugal force made by movable scrolling which carries out orbital 
motion exist. 

[0003] An upsetting moment works according to the physical relationship of the various force of 
acting to movable scrolling, therefore the problem on which per piece arises in the end plate 
section of movable scrolling etc., or movable scrolling falls on and the load of the bearing of 
movable scrolling increases arises. 

[0004] In the scrolling form fluid machinery indicated by JP,5-296163.A, it is going to reduce the 
upsetting moment which acts on movable scrolling by preparing the circular seal ring which 
carried out eccentricity in the tooth back of the end plate of movable scrolling. 
[0005] 

[Problem(s) to be Solved by the Invention] If it is going to prepare an eccentric seal ring which 
was indicated by JP,5-296163,A, processing cost will increase. Moreover, even if it prepares an 
eccentric seal ring, reduction of an upsetting moment is not enough. 

[0006] Drawing 9 is set working [ a scrolling form fluid machinery ], and it is shown how the force 
of acting to movable scrolling changes. An axis of ordinate shows the magnitude of the force and 
the axis of abscissa shows angle of rotation of movable scrolling which carries out orbital motion. 

[0007] Fbp is a back pressure load suitable for the shaft orientations which act on the tooth 
back of the end plate of movable scrolling, and serves as magnitude of about 1 law irrespective 
of angle of rotation of movable scrolling. 

[0008] The gas load made by the gas shut up between the eddy rolled object of fixed scrolling 
and the eddy rolled object of movable scrolling acts on movable scrolling. Fpa is the shaft- 
orientations component of such a gas load, Fpt is the tangential direction component of a gas 
load, and Fpr is the radial component of a gas load. A gas load changes with the gas pressure 
shut up between the eddy rolled objects of both scrolling. Especially the gas load shaft- 
orientations component Fpa serves as max at the time of regurgitation initiation, and serves as 
min at the time of absorption completion. 

[0009] It is the centrifugal-force load which acts on movable scrolling which carries out orbital 
motion, and Fir is set working and is almost fixed magnitude. 

[0010] The back pressure load Fbp and the gas load shaft-orientations component Fpa act on 
shaft orientations to the end plate of movable scrolling. The differential pressure of both this 
load is the thrust reaction force Fa. It carries out and acts on the end plate of movable scrolling. 

[001 1] As shown in drawing 9 , it is the thrust reaction force Fa. It is the magnitude of the force 
which deducted Fpa from Fbp. i.e., Fbp-Fpa. Therefore, thrust reaction force Fa Magnitude 
beoomes the smallest at the time of regurgitation initiation of a scrolling form fluid machinery, 
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and becomes the largest at the time of absorption completion. 

[0012] As mentioned above, thrust reaction force Fa It changes according to angle of rotation of 
movable scrolling. Because of the equilibrium of the moment, it is the thrust reaction force Fa. 
Point of application also changes according to angle of rotation of movable scrolling. Thrust 
reaction force Fa When magnitude is small, the distance from a movable scrolling core to thrust 
reaction force point of application becomes large, and it is the thrust reaction force Fa. When 
magnitude is large, the distance from a movable scrolling core to thrust reaction force point of 
application becomes small. 

[0013] Drawing 10 shows the locus L of thrust reaction force point of application with the 
movable scrolling 1. As for an end plate and 3. 2 is [ an eddy rolled object and 4 ] the Oldham 
key seats. Thrust reaction force point of application is set working, and the distance from a 
movable scrolling core changes every moment so that it may illustrate. Since thrust reaction 
force serves as min when becoming max at the time Fpa of regurgitation initiation, i.e., a gas load 
shaft-orientations component, the point of application of thrust reaction force keeps away from 
a movable scrolling core most. Thrust reaction force point of application is located in the place 
from which it separated in the method of outside from the end plate core 2 of the movable 
scrolling 1 in that case. If an end plate outer diameter is not enough, in order to locate the point 
of application which receives thrust reaction force on an end plate 2, the balance of the force 
which acts on shaft orientations will collapse, and the movable scrolling 1 will incline. In the 
condition that it is shown in drawing 10 , movable scrolling will incline during 1 rotation at the 
time of once, i.e., regurgitation, initiation. 

[0014] Especially the purpose of this invention is offering the scrolling form fluid machinery 
which can reduce the upsetting moment to movable scrolling, without increasing a manufacturing 
cost. 
[0015] 

[Means for Solving the Problem] The scrolling form fluid machinery which will be the requisite for 
this invention It has fixed scrolling which has an eddy rolled object, and movable scrolling which 
has the eddy rolled object which ****s to the eddy rolled object of fixed scrolling on an end 
plate. Movable scrolling is forced on fixed scrolling by applying the back pressure which turns to 
the tooth back of the end plate of movable scrolling at shaft orientations. A back pressure load. 
It is made to make the thrust reaction force which balances with differential pressure with the 
shaft-orientations component of the gas load made by the gas shut up between the eddy rolled 
objects of both scrolling act on the end plate of movable scrolling. 

[0016] A scrolling form fluid machinery according to claim 1 sets to X the half-line which passes 
along a movable scrolling core from the fixed scrolling core when being at the time of 
regurgitation initiation. The half-line which 90 degrees of hands of cut were made to rotate to 
Half-line X with a movable scrolling core as the starting point is set to Y. When the field which 
made the hand of cut rotate at a time 90 more degrees of fields surrounded by Half-line X and 
Half-line Y the 1st field is made into the 2nd field, the 3rd field, and the 4th field at order. It is 
characterized by preparing the reaction force carrier stop section which catches the point of 
application of the thrust reaction force which comes to keep away from a movable scrolling core 
most at the time of regurgitation initiation in the 2nd field of a movable scrolling end plate. 
[001 7] The field where, as for an invention-in-this-application person, the point of application of 
thrust reaction force keeps away from a movable scrolling core most found out becoming the 
2nd field. Therefore, in invention according to claim 1, since the reaction force carrier stop 
section prepared in the 2nd field catches the point of application of thrust reaction force 
certainly, the inclination of movable scrolling at the time of regurgitation initiation can be 
prevented effectively. 

[0018] In the scrolling form fluid machinery according to claim 2, the reaction force carrier stop 
section is prepared in the 2nd field by making the 2nd field carry out eccentricity of the center 
position of the main outer diameter of a movable scrolling end plate to the driving shaft core of 
movable scrolling. Since processing special to forming the reaction force carrier stop section is 
not needed according to this invention according to claim 2, increase of a manufacturing cost 
can be suppressed. Furthermore, weight of movable scrolling is not made to increase. 
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[0019] In the scrolling form fluid machinery according to claim 3, the reaction force carrier stop 
section is prepared in the 2nd field by bulging the rim of the movable scrolling end plate located 
in the 2nd field in the method of the outside of radial. According to this invention according to 
claim 3, since the bulge section catches the point of application of thrust reaction force 
certainly, an overthrow of movable scrolling can be prevented effectively. 
[0020] The Oldham key seat is formed in the bulge part in the scrolling form fluid machinery 
according to claim 4. The Oldham key seat is surely formed in this kind of scrolling form fluid 
machinery, in order to make it movable scrolling which carries out orbital motion not rotate. He is 
trying to respond to thrust reaction force in invention according to claim 4 by making into the 
2nd field the location of the Oldham key seat which is surely needed, and using also [ part / 
bulge ]. If it does in this way, increase of a manufacturing cost can be prevented. 
[0021] In the scrolling form fluid machinery according to claim 5, thickness of a bulge part is 
made thin compared with other parts. Although the load of the weight of the part will be carried 
out by forming a bulge part, if the thickness is made small, weight increase can be prevented like 
invention according to claim 5. 
[0022] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the condition that the 
eddy rolled object 11 of the fixed scrolling 10 and the eddy rolled object 13 of the movable 
scrolling 12 have got into gear. The movable scrolling 12 is equipped with an end plate 14 and the 
pin receptacle cylinder part 15 which receives the eccentric pin of a driving shaft. 
[0023] The seal members 16 and 17 are arranged in the tooth back of the end plate 14 of the 
movable scrolling 12. and the back pressure room 18 is formed between this double-seal 
member. The intermediate pressure formed between the eddy rolled objects of both scrolling is 
led to the back pressure room 1 8 via a gas passageway 1 9. 

[0024] The back pressure Fbp formed of the back pressure room 18 forces the movable scrolling 
12 on shaft orientations toward the fixed scrolling 10. Moreover, the shaft-orientations 
component Fpa of the gas load made by the gas shut up between the eddy rolled objects of both 
scrolling acts so that the movable scrolling 12 may be kept away from the fixed scrolling 10 to 
shaft orientations. As explained using drawing 9 , since the back pressure load Fbp is quite larger 
than the gas load shaft-orientations component Fpa, as for the movable scrolling 1 2, only 
spacing d comes floating. It is pushed against the fixed scrolling 10, therefore the periphery part 
of the end plate 14 of the movable scrolling 12 is the thrust reaction force Fa to an end plate 14. 
It acts on hard flow with back pressure. It is Fa =Fbp-Fpa. 

[0025] Drawing 2 and drawing 3 show in illustration the various force of acting on the movable 
scrolling 1 2. Drawing 2 is drawing which looked at movable scrolling from the upper part, and 
drawing 3 is drawing which looked at movable scrolling from the side. 

[0026] If the relation of the force of acting on movable scrolling is summarized, it will become as 
it is shown in the following table 1 . 
[0027] 
[Table 1] 
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[0028] Each force shown in Table 1 is explained in detail using drawing 2 and drawing 3 . Movable 
scrolling rotates the surroundings of the core Ofs of fixed scrolling. The core of movable 
scrolling is set to Oos and the radius of the rotation is set to Ror A hand of cut is a 
counterclockwise rotation in drawing 2 . r shaft is set as the direction which passes along the 
movable scrolling core Oos from the fixed scrolling core Ofs, and t shaft is set as the direction 
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of the tangent passing through the movable scrolling core Oos. Moreover, let the shaft 
perpendicularly prolonged to space through the movable scrolling core Oos be an a-axis. 
[0029] The gas loads Fpa, Fpt, and Fpr act at the middle point between the fixed scrolling core 
Ofs and the movable scrolling core Oos. The gas load shaft-orientations component Fpa acts 
downward in accordance with shaft orientations. If a downward direction is made negative along 
with an a-axis, as shown in Table 1 , it is the a-axis component of a gas load. - It is set to Fpa. If 
the point-of-application coordinate is seen with r shaft - It is Ror/2. 

[0030] The point of application of the direction of an a-axis of the gas load tangential direction 
component Fpt is the location of the center of the height of an eddy rolled object. Therefore, as 
shown in drawing 3 , the coordinate of the point of application of the direction of an a-axis is hp. 
It becomes. Since it is negative when it sees by t shaft orientations, it is the component of the 
force. - It is set to Fpt. 

[0031] Since it is negative when it sees to r shaft orientations, the gas load radial component 
Fpr is a component of the force. - It is set to Fpr. the point-of-application coordinate of the 
direction of an a-axis of Fpr — hp it is . 

[0032] A centrifugal force Fir acts focusing on [ Oos ] movable scrolling. Since it is forward when 
it sees to r shaft orientations, the component of the force is Fir. since the point of application of 
a centrifugal force Fir serves as a center-of-gravity location of movable scrolling when It sees in 
the direction of an a-axis — the coordinate of an a-axis — hi it is . 

[0033] When it sees of the component of the force of r shaft orientations, the centrifugal-force 
load Fir is quite larger than the gas load radial component Fpr. This is clear also from drawing 9 . 
Therefore, the pin shaft reaction force corresponding to the difference of the force acts on the 
pin receptacle cylinder part 1 5 which receives the eccentric pin of a driving shaft, r shaft 
component Rr of pin shaft reaction force Since it is a centrifugal force Fir and the reverse 
sense, it is -Rr. It becomes. 

[0034] If the component of the force of t shaft orientations is seen, it is the pin shaft reaction 
force t shaft component Rt of the reverse sense in the magnitude of the same force as the gas 
load tangential direction component Fpt. It acts on the pin receptacle cylinder part 15. Since pin 
shaft reaction force t shaft components are the gas load tangential direction component Fpt and 
the reverse sense, t shaft component is Rt. It becomes. The pin shaft reaction force Rr and Rt 
Point of application is based on the movable scrolling Oos in drawing 2 . and is the location of 
about 1/2 of the height of the pin receptacle cylinder part 15 in the direction of an a-axis shown 
in drawing 3 . Therefore, the point-of-application coordinate of an a-axis is -hr. It becomes. 
[0035] Back pressure Fbp acts up through the fixed scrolling core Ofs. Therefore, the 
component of the force in alignment with an a-axis is Fbp, and is a point-of-application 
coordinate. - It is Ror. 

[0036] When the component of the force of the direction of an a-axis is seen, the upward back 
pressure load Fbp is quite larger than the downward gas load shaft-orientations component Fpa. 
This is clear also from drawing 9 . Therefore, thrust reaction force Fa corresponding to the 
difference of the force of the back pressure load Fbp and the gas load shaft-orientations 
component Fpa in order to take the equilibrium of the force of the direction of an a-axis The 
back pressure load Fbp acts on the reverse sense. It is Ar when this point-of-application 
coordinate is seen on r shaft. It is At, when it carries out and sees on t shaft. It carries out. 
since the point of application of thrust reaction force is the top face of an end plate 14 when it 
sees in the direction of an a-axis — hs it is . 

[0037] Next, thrust reaction force Fa Point of application examines being located where. 
Therefore, the equilibrium of the moment is considered. 

[0038] First, the equilibrium of the moment of the circumference of r shaft is considered, the 
forward moment — Fa-At it is . the moment of the circumference of r shaft negative on the 
other hand — Rt and hr And Fpt-hp it is . 

[0039] Next, the moment of the circumference of t shaft is considered, the forward moment of 
the circumference of t shaft — Fa and Ar it is . Moreover, Fbp-Ror, Rr, hr, and Fir-hi It becomes 
the forward moment of the circumference of t shaft. On the other hand, it is Fpr-hp. And Fpa- 
Ror/2 become the negative moment of the circumference of t shaft. 
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[0040] It is as follows when the equilibrium of the moment mentioned above is arranged. 

[0041] 

[Equation 1] 

Fa • Ar + (f^p • + R, • + . hi) 

/ R \ ♦••(2) 

[0042] With reference to drawing 4 . the halfHine which passes along the movable scrolling core 
Oos from the fixed scrolling core Ofs when being at the time of regurgitation initiation is set to 
X. Set to Y the half-line which 90 degrees of hands of cut were made to rotate to Half-line X 
with the movable scrolling core Oos as the starting point, and let at order the fields which made 
the hand of cut rotate at a time 90 more degrees of fields surrounded by Half-line X and Half- 
line Y the 1st field be the 2nd field, the 3rd field, and the 4th field. 

[0043] They are Fa and At in order to satisfy an above-mentioned formula (1). It must be 
forward. Fa Since it is forward, it is At. It must be forward. Saying is Fa. Point of application must 
exist in the 1st field or the 2nd field. 

[0044] next, it is indicated by the formula (2) — ♦*** (Fbp-Ror+Rr and hr+Fir-hi) — the 
magnitude of (Fpr-hp+Fpa-Ror/2) is compared. With reference to drawing 9 , Fbp is quite larger 
than Fpa. Moreover, since Ror is larger than Ror/2, it serves as relation between Fbp-Ror»Fpa- 
Ror/2. 

[0045] It is clear from drawing 9 that Fir's it is quite larger than Fpr. On the other hand, they are 
hi and hp. There is no difference in magnitude so much. Therefore, Fir-hi >Fpr-hp Relation is 
realized Furthermore, Rr and hr Since it acts as a forward component, the following relational 
expression is realized certainly. 
[0046] 
[Equation 2] 

(F,p.R„+R,h, + F^.hi)>[Fp,hp + Fp.-^) -(3) 

the relation of a formula (3) — in addition — and — in order to satisfy the conditions of a 
formula (2) — Fa and Ar It must be negative. Fa Since it is a forward force component, it is Ar. It 
is negative. 

[0047] It is At if it thinks from the equilibrium of the above moment. It is forward and Ar. It is 

negative. Such a field is the 2nd field. 

[0048] From the above thing, the point of application of thrust reaction force will surely be 
located in the 2nd field. The point of application serves as max at the time of regurgitation 
initiation. Thrust reaction force Fa which in other words comes to keep away from the movable 
scrolling core Oos most at the time of regurgitation initiation Point of application is surely 
located in the 2nd field. Then, such [ in this invention ] thrust reaction force Fa The reaction 
force carrier stop section which catches point of application is prepared in the 2nd field of a 
movable scrolling end plate. 

[0049] The 2nd field is made to carry out eccentricity of the center position 0 of the main outer 
diameter of the end plate 14 of the movable scrolling 12 to the driving shaft core Oos of movable 
scrolling in the example shown in drawing 5 . Therefore, except for the Oldham key seat 21, 
distance until it results [ from the movable scrolling core Oos ] in the rim of an end plate 14 
serves as max in the 2nd field. The point of application of thrust reaction force keeps away from 
the movable scrolling core Oos most at the time of regurgitation initiation so that clearly from 
the locus L of the point of application of thrust reaction force. In that case, the end plate of the 
2nd field which came to occupy a big area serves as the reaction force carrier stop section 20, 
and responds to thrust reaction force. In this way, an overthrow of movable scrolling can be 
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prevented. 

[0050] Drawing 6 shows other examples according to this invention. In this example, the reaction 
force carrier stop section 20 which responds to thrust reaction force is formed by bulging the 
rim of the movable scrolling end plate 14 located in the 2nd field in the method of the outside of 
radial. Although it is prepared in order that the bulge section 22 may form the reaction force 
carrier stop section 20, you may make It make it act as a balancer of movable scrolling. 
[0051] Drawing 7 is illustrating the example of further others of this invention. In this example, 
weight increase is prevented by making small thickness of the bulge section 22 for forming the 
reaction force carrier stop section. 

[0052] Drawing 8 is illustrating other examples to the pan according to this invention. He is trying 
to form the reaction force carrier stop section 20 in the Oldham key seat 21 by locating the 
Oldham key seat 21 in a proper location in drawing 8 . In this example, since what is necessary is 
just to choose the location of the Oldham key seat 21 proper, a manufacturing cost and weight 
increase can be prevented. 

[0053] The example which illustrated above and was explained is what [ only ] showed this 
invention in instantiation. Therefore, various corrections and deformation are possible within 
limits with this equal invention. 
[0054] 

[Effect of the Invention] Since the reaction force carrier stop section which catches the point of 
application of the thrust reaction force which comes to keep away from a movable scrolling core 
most at the time of regurgitation initiation was prepared in the 2nd field of a movable scrolling 
end plate according to invention according to claim 1 , the upsetting moment of movable scrolling 
can be reduced certainly. 

[0055] Since the reaction force carrier stop section is formed by carrying out eccentricity of the 
center position of the main outer diameter of a movable scrolling end plate to the driving shaft 
core of movable scrolling according to invention according to claim 2, a manufacture increase in 
cost can be prevented. 

[0056] Since the reaction force carrier stop section is formed by bulging the rim of a movable 

scrolling end plate in the method of the outside of radial according to invention according to 

claim 3, the point of application of thrust reaction force can be caught certainly. 

[0057] According to invention according to claim 4, since the reaction force carrier stop section 

is formed using the Oldham key seat, a manufacture increase in cost can be prevented. 

[0058] According to invention according to claim 5, since thickness of a bulge part is made small, 

weight increase can be prevented. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the condition that movable scrolling has geared with 
fixed scrolling. 



JP-A-H1 0-1 84567 • . Page 9 

[Drawing 2 ] It is drawing which looked at the various force of acting on movable scrolling, from 
the upper part. 

[Drawing 3] It is drawing which looked at the force of acting on movable scrolling, from the side. 
[Drawing 4] It is drawing which classified movable scrolling into four fields. 
[Drawing 5] It is drawing showing the example according to this invention. 
[Drawing 6] It is drawing showing other examples according to this invention. 
[Drawing 7] It is drawing showing other examples in the pan according to this invention. 
[Drawing 8] It is drawing showing other examples in the pan according to this invention. 
[Drawing 9] It is drawing showing the relation of the various force and angle of rotation which act 
on movable scrolling. 

[Drawing 10] It is drawing showing the conventional movable scrolling. 
[Description of Notations] 

12 Movable Scrolling 

13 Eddy Rolled Object 

1 4 End Plate 

20 Reaction Force Carrier Stop Section 

L The locus of thrust reaction force point of application 
C The core of a main outer diameter 
Oos Movable scrolling core 

21 Oldham Key Seat 



[Translation done.] 
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«l:^rS]^c[^^<#a:'^ (F.„) *fln^2.citcj:^r-5isji 
X ^ o - ^asx o - ;i/4c!f . m)iBWII;^itfi 

(F.J M;^i'D"-'KDjia^(*rigK:Bg)i«?)^ns*f 

tcDllffi{ci*jf)^5x^x hS:^ (F. ) ^oJKixdra lo 

ttmPgJ^^(C«.Si#or)H^Xi7P-;Hl3,Cx (Or.) 
e>Bj«Jixi'n-;l'tti'i:^ (O.J ?:a^4iiEi^*XiU> 
■Bj«i^i'P--'l'4i'i:^ (O..) ^la.'^^^imfia^ilLlKXtc 

iSMx i^iii^ Y t (c cfc ■ormi^ntcmm^m i 

3 6{C9 0° ■r-5|51fe:&I^CC[5||g3-|f/cMfe:!c?:)i(C^2 

mm. msmm. mAmmtotct^. jttmmttkmcnj 

S!);^i'n->H/tri.CN (O,.) 35i?>S*>®3'3&5-SJ:^K:;rj:S 20 
BMlBX^X (F. ) (Dim.-^. (L... ) 

?>s:t)^±tb^ (20) ^ pj«!>;^ o '-ji^m^com2m 

[f»*^ 2 ] luiBnJSd:^ n - juig« (14) (D^tc 

69[m(Dtp'i>(im. (C) "BJK)Xi'p-;K7)|gja)Wi4i 
'C^ (O..) tc?sfLr8MfBII2M^icfi-i:^S-&-5Ci(Cj; 

o-c. friBjS;'3S±i?>gp (2 0) ^m2mmicmiffii, 
[ m^m 3 ] mmm 2 «^(cfeg-r 2. ojki;^ p - 
H«tBjg;t»«±*3P (2 0) =s:m2mmv:m»tc. m^m 
mm^Ar ] HuiBBiasp^ (22) (c:i-;u^A+-^ 

(2 1) *5J^^$nTO^. i«*Ii3(CfBtS©X^P- 

[tmmb ] B«3Bi?ji±j§P53' (22) (Dmm^. m>^ 

[0 0 0 1 ] 40 

•r'5fccD-c*o> 1$cc"5jlft;^i'P--;KD^te(cWffi:^* 
JD^ -S C i (c J: ->r"pI8{)X ^7 P p -;UJC 

[0002] 

9L\t. mm-h - 2 9 6 1 6 3 ^^^(CiBS^S tin* 
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^^CDSftf^cpCCiSCiTlJ. ■BJ«|;;<^'P-JU{C^tL.T«-(^ 
«©WBBicJra^e>n-&«i7^IfiI(ci&j<WlI:/3, HSxi'P 

p -;i/(c J: oTf^ f) m$ nsM'i:^;^^*^#«t-r €>. 
[0 00 3] ajW}y^i>n-McMiy-ci'^m-r^mfcot> 

SliXi'P-;i'©^gp^-CK-S/cO*5^DfcO. ■BJSJi;^ 
p >- ju*s®n-r njiix P -;i'©«i^i^gp©ft#*s*t 

[0 004] i|#Pa¥5-2 9 6 1 6 3#^^ilK:P|7j^3n 

/cx ^7 p -JimWtW^Mt'Cis^^xu. ojtt;^ d7 p -)i'<D 
^©Wn{CiB>C^U/cP?ffJ©i/-Jl/ 'J >i/'?:S:W?,C i 
k:J:-oT. pJlt()X^'p-^Kcf^ffl-rsiKS*-j<> H4 

[0 00 5] 

[»B^*5Jg^0J;^frS^S] !|#ia2p5-2 9 6 1 6 

> i^i:^iftr fe. fes*-^ > h©<g?«w+^>-c»/j: 

[OOO6]09». P -;U?l^fttS«©ttf'pcfifC 

*jc^T. pjiiixi'P-;Kc>!tL-ci'Fffl-r-5;^*5i©j;^ 

[0 0 0 7] F,„». pJStlXi7P--'l'©^«®WBK:fP 

©EIlEft S«c*i*>4D 6 a— S©A # 3 i i^c o T I ^ 

[0 00 8 ] i' p-jKOr^^fti nIBilX ^7 p--;U 

©ViS^ft i ©ra M 6 n •2. X {c J: o -C f'P D a 3 n 

©J;^^c:</;^W«©«i:^l«Ifi£^t?*«3. F.,»:yx?t* 

©Si^^i^iiX^^f* 0 . F ,Mti::^mm<Dmmys\^i^^ 
-c*-5. Mxe/p-;u©?ia^wa{cKji!!t» 

I6J^^F..«. ltl:ttiWj>^B$«:fel,jr«::*:<!:!&0. 

[0 00 9] F,r«. <&feflafj-r-2)njtt;^^p->'ucf'p 

[0010] W!E:*j?^aF,.*j cfco';^;=^i^siiii:^[Si^s^ 
F „ . »pj»i;^ p -;u©i^ffi{c>Ft 0-r tc^'Fffl-r 
-5. c©wig«©^JE{*;^^;^ hjS;^jF. iur. njad 

[001 1 ] 09(c^-rJ;^K. x^x hJ5;^7F. «v 
F..*»6F„?:llugii»fc:t»©:^#3. -r^ci^^F,,- 
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[0012] i^cDJc-^w:, hJg;'3F. 

[00 1 3] ^1 0». pJi|j;^i»P";n iifetc;^^ 

x^x hJS:^fm*B, Ibf'P^tcistir. wjBtixi'P- 
to-fe ^xiSf«fili:^rBifiS^F . . tlifk-Kv:. ^c s i * (c x ^ >^ 

Xi7p-;l/cf3-i:x75>:>6*^>M3'*^-2>o t<Dm.. X^XhS 

x^p-jn^sMt-^trus-^. 01 0{C7i^-rJ;'5^ct^SI 
^inix^p-jHs. 1 laiscfiK:— fi^acto^itt 

[0014] c<Dm^mmm\t.. ^^cKitax h^tt:*: 

^SC<i:^c<. pJ«iX^P-;U{c>pf-r4«S*-^>h 
[0015] 

@^X^P-JKD?S^<*(c}SJtt-S?©^<**^«± 
{C^-r-&nHI)Xi5'P-;bi^m. nJ8j)X^P-;l'©^ 

S(DWBD{c|j||^I^^^^c[DI < WEtJ^rm s c i «: J: -o r Bj 

ttx^'P-Ji'^@SXi'P->iKc}¥#c^> Wffi:;'3?^« 
MXi'P-;u©?ia^^r5tcHji«)6n-S:yx«;j;o 

^x^x hH:^^pj«iXi'P-;K75^«K:{'Pffl3i±SJ: 

[0016] if 1 ccis4£©x ip p -;Ujf^^(*tS« 
«. lttmgB*&^CC*-S<!;*©@5tXi'P-;Hti'C^*>e>oJ 

8t)Xi/p-;^ttl,c^>&a■5^iD^*XiL/> "BjaftXi^P- 
;wcf'i:^5:®*ib¥ii:iglxcc??turiite:5^foj(c9 o- HI 

fK3-lf/ci|il[i^=feY<!:L/« ^ilgXi^ittlgYitCj:-:) 

rifflsnfc^JS^iii^Jis. 3 6{c9 0' r-oiaiie^rsi 

iLfcilr. i!±mpgjt&B#«;njaj)Xi'P-;Hti.Cv*i6«*> 
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[0017] ^mmm^u. 7.z>xvixtio>{'^m:^j)m 

?B«:*5»,»TW. ^2Mm(CSW6nfc]S^S±J6SB*iSt 

^ pJttx i' P ?:^mW(cE$±-r 6 C i 

[0018] W^:«2 (clBiSOX i'P-;i/ffJS£fttiM-C 
10 «> ■5JS&X^/P-;^^^©m•S^^@©'^'C^^4g5:. BJ 

«ix p -)V(om»m'^'t'<<icn o -en 2 M^tcii^c^s ■& 

i>. c©i«^:B2(ciBtg©^H^(cJ:n«. jg;^j§±&g|5 

xv<Dmfz^n^^cti)i-c^i>. 3 etc. pittxi^p 

-;i/©afi*i«^jn3 It's C i 

[0019] ff^:^3Ccistg©xi7P-;i'ff$?jK#:^^-r 
m2$Iii!{ic{ig-r-5)^JSbx5'P-;u^«©^^^^^l^ 

20 m2MJI5{ci8W-r(,»€>. c©ii^3S3{ciBlig©^Bj«:j; 

©t?. pJ»x>>P-Ji'©tea?:^l^a«)K:P;5±-ri.£:<i:*i 

[0020] 4 CciEt8©x P -yvB^W^-c 

^iitea«)-r-&pi«jxi'P->>i'A3ateL'^c 

l»J;0K:-r-5ft:*{c. c©a©xi/p-;i/?l^^*^tSH«{c 

1, ^ r «ii;>Tff^^ 3n-sfc©r*-2.„ it Jit^a 4 (c iH«g© 

[0 0 2 1 ] n^m 5 (ciaig©x p ->»i'?^ijfe^ts^«cc 

[002 2] 

40 [ mm<Dmm.(Dm& ] a 1 «. h^x p - ;h 0 ©iia 

1 1 i . pJKiX d7 P-;H 2 ©j©^i* 1 3 tifim^ 
r>ri»-S1*S8=&^-r»rffi0-C*4. pJttiXi'P-;H 2 

^fi?i4<!:. igati*iii©i@.i:^e>«:SAnse>sw 

fgfgpi 5 i^ii;^^. 
[002 3] oJgtiX P-;U 1 2 ©I^S 1 4 ©WSiCti 
i^-Jl-SPWl 6*Jj:afl 7*5|HSSn-Ctei3. C©M'> 

-;Ug|JWra{c1tJI^ 1 8*sffjR5t;3n-5,o PIXi?P-;l'© 

?i§^i*ra(cff^^3ns43raE:^«:</xjij{si g^jgso 

50 [0 02 4] WHS 1 8{Cj:-,-CJ^fiR3n€.?IE:^F., 



fflPi d /cW?*±*s.5 . nJ«J^ ^ P -JH 2 1 4 © 

^1 4«:>stl/T;^^;^hjS^F. j!>ilt)E;^i{*j3!:^ifi]*io 
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♦ (Cf'^ffl-rS. F. =Fb,-F,.-C*4. 

[0 02 5] 02*sJ:O*03B> 'aJ^Xi'u-)^ I 2tC 

4/p-;b;Sr±:/^*i6Bfc0"C*D. 0 3 » pJW);:^ p - 

[002 6] "5H6Xi'P-;l/Jcfpffl-r'S^©M^**t 

iJiTOai©<fc'>K^c€), 
[0027] 

[an 
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[0 0 2 8 ] ai «:^$n/cS:^fcoi»r. 02*jJ:O* 

03^ffl<,^-ci¥L<iJiBjT€., njsjixi^p-^HJH^;^ 20 
^'P-JKDt^5'l:^o,»®**>^)*|5Ilg■r^„ oja&xi'p- 

02(c*jiirs^i+:^ifi]t?*So H^xd^P 

[0 0 2 9 ] :</X|^fiF,.. F... F.M, m&:^^^ 
- )V I^3-C^ O , s i oltb X ^7 P " ;HtJiC^O , . i (DP* © 43 * (C 

f'pffl-r-s.. ;?/xmiili:^r[Sj^^F„wiili:^rfii(c?Qo-cT 30 
i&i#(cf^ffl-r-2>. a«i{c?9-DrTiaj#©:^rsj*fii-r^ 

^UC^-r^'5fC:*?X1w«©a#^:^«-F,,i^C 

[0030] ify^^mwi§i:^f^m^F,,<Dam^m<oi:^ 

■r> 03JciKTJ;^ccaW:)?[Di©fm^.©ffimhp t 
ttt:^r(Pj-cM€>i:g-c*^©r. ;^©;?S^»-F 

.t <!: 

[003 1 ] :^XlSfM¥S:^fiX^5-F..». r«i:^l^(C 40 
mct^MV&i><DV. tl<DfS.^it-F,rtfj:i,, Fp, 
©a«l^|oJ©fPffl^,)ffimh. 

[0 03 2] M'C^fjF.rit. ■5JlftXi'P";l/tti.c^o„.{C 
f'Pffl-r-So r#:?^[^tcm)^ci#iET*-S©-C;':©jS;5^W 
F,.r&^,. aW:&|6Kcm/ci*> S/C^:^ F , r ©fm* 
■5JttXd7P-;i.©«.C^fil[Bi^cS©t?. a«i©0^ 

[0 0 3 3 ] r i|iiii:^rra]©;^©fis^-cm^ci*> :</x?afs 
*a:^|fii^^}-Fpr J: 0 *>3a'i:>:^#*F, r©:^r*s*^J5:«3;^ 

C©Ci»ia9*i6fcW6*^-C*^>. ^(DfciSb. 50 



^©;^©M«:*f)S-r-5f>liiJg:^3!)i. l^li!i©ii'C^f> 
*SAn-5f>st:tlgisi5i 5(cfpffi-rs, f>iifcs;*3© 

rlA^^R, »^/|:^;^3F,.i35|fiI*'C*^/c^^>. -R, 

[0 0 34] tiA^^^iI©:^7©)sS^5•*^5^. :tfx?fa^ 
t(sm^ts.^F,^tmot)<D:k^s-c. jj»i^)t©f>wjg 

:*jtli^^Rt *^f>St^igjaJi Sfcf'pffl-rs. 

*>syt&> t«iRS^«R, ifjrS. f>fil|jS:^jR, . R 
, ©f^ffl^Ji, 02Cc*ji,i-r»pJS{)Xd?p-;nf-i:NO,. 

gPl 5©]*JS©i^2^©l©iig-C*^„ L/ZcA^oT^ 

[0 0 3 5 ] Wffi;'3F.„W@^X^'P-;l'4J'i:^0,.5:a 

F,.r&0. fm#,ffi«B-R.r-C*4. 
[0 03 6] a^ft^rI^a©:^©fiS^^rm^:it. TI^9*© 
*'xi5Mlili:^I^J^:»Fp. J; 0 4>±rS]t©WE;^)<^SF.p 
©75'*5;&i^c?):A:#iio c©c<i:«, 09*i6*>?q6*iT:? 

1^B:t>mm. F . . i :</X#aiili^|q|^^ F „ i ©:^©M{C 
*ttB-r-5>X7X hS;t»F. A5, WJI;>3mF.„t»jS?[^ 

iU^ tW(cm/ct#A. i-rS. a|fcfr|pJ(C*/ci 

* . X ^ X h s:^©{m'^.». 1 4 ©±iBr * s© 
-c> h. r*-5„ 

[003 7] x-s-x hJS;*3F. ©fm'^.*5ic{C 

fii{gf-S©36»K:-3C>-c*^^ut:*-S, -eofcAW:. 

[0 03 8] S-r. rfAaf*?'?©-*-^^ h©S^-^l>?: 
^^■Ci5>^, iE©*-y > h«F. • A, T*?*, — 
:fir. rtt*toO©<l©*-y> Rt • h, *iJ:C;f 



(5) 



[0 03 9] :Xictnti:>'0<D'f:~Myh<iC'z>t.^X^^ 
$>i>, ttc. F,. • R,,. Rr • h, . F,, • h, t 

FaAt-(Fp'hp+R,h,) = 0 
<tW**3*)> 

Fa- At +(Ftp Ro, + • h, + Fj, • h^) 



fp .1, .^Vi 
\fpt "p p» 2 / 
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[0 04 0] ±^Vtc^-jOh<Dm'^^>i:WS.-ri> 

[0 04 1] 
[f^l] 



(1) 



(2) 



[0 04 2] 04*#ML/r, lttmP3if^NffC*4i^© 

*Ytb. ^l^ii:i^Xt*i£i^Yi(cJ;ot:ffl*n/i:M^ 

[0043] ±m(0^ ( 1 ) ^rffiSf S/c*iC». F. 
•A. itS-TJE-cmitHmhrnK F. «iE-C*SCD 
•C. A, feiEt?Aj:l^ti«J^c6JJct^. it^-^Cili^ F. 

[0 0 44] -rXic. (2) icfe*S3nrt,>e (f,, • 



^R,. + R. • h. +F.. • h, ) i (F.. • h„ +F., 

F.,»F..J:f)*>*>?cO:^*i». R.r«R.r 
/2 J; l^yt*. P.. • R.,>F,. • R,,/2© 

[0 04 5] H9j!»6. F,,«F,.J:Ofe*i^cO:*;*i* 
20 Ci*i*t63&>T*S. h,ih. 

:^*3CCMtt?Ct^ b/cA^-jT^ F,, • h, >F,, • h 

[0 04 6] 
[1^2] 



(F^p.R„+R,-h.+Fi,.hi)>(F^h, + F^-^) 



(3) 



it ( 3 ) ©M«^-C^C*5*^-^^ ( 2 ) (D^f\F^mS.-r^fc 30 
«6(c«. F. - A, UM'CmftHttj:fbfj:i,^o F. «iE 

[0047 ] JJ^±<D^-y > h©l^-^l<»*^e.#^-Si, 
A, «JE-c*»3, A, »*rab^. ^©J;^^c^i^». 
02^118-C*^. 

[0 04 8 ] J^±©C<t*>e.> hJg;^jCDfm'#, 
t3:> 'i:^m2Mi^tc{4g-rSC<!:CCfj:6„ -€-©<m'^Ji 

xhS:^F. ©ffffliji. iii>-riB2MisSJc{4g-r^. ^ 40 

[0 04 9 ] 05(C^L/cSI]!fe«^(lr». 

1 2 1 4 ©i/c.5^i-S©ct3-C»(4gC oJSft;^ 

n - J^©l^gttttttJ,c^o . . ic*t L -cm 2 ^J^tci&c^ 3 -a-c 

C^<b. L/ZcASoT. :t-»l':S''A=1=-^2 1 ?rl^t^r. oJSb 
Xi7P-;Unti'i:^0,.*>6^Ml 4©i^igt{cM-S*-e©iS 



*>So -e©!^. :^#^i:ffi«*rS«)-SJ:^«:^j:-3?tm2^ 
[0 0 5 0 ] 06». C®^W(Cfie^fcffe©||JfiF!l=&^n 

i7p-;pi^«^i 4©^i-i»^?:*s:^iajJi-:&«:)i^m3-&^c 

?&?^^U-CI,»4. ll^aai52 2»jS;»3S±*S|J2 0?:?g^ 
•r-5fc*tcKwe>*a/cfc©r*.5*i, njtt;^i'a-^u© 
^ i L trf'Fffl S J: ^ (c ^> J: tr 
[OO5l]07». c©f6l^©$6K:fte©ll*fe«a|*0 

[0 05 2] 08«. c©^W(ctieo;fe$6«:ffe©||J6 

fiai^H^L.ri>-S« S8-C». :S^A+-^ 2 1 ?:M 

ucS;^S±j*gP2 o^^^-r^Jc^tcorir^-S. c© 



(6) 
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[0 0 5 3] i:i±m^-Li)>':>isimbfcmi&mitcQmm 

[0054] 

[0 05 5] ffl*]I2 (Ciatg®^B^(C ■5J«,;3^ 

[005 6] nim3 (clBtgO^BJtc J;ti«. "BjatlX i> 
n~)VmMo>9\-m^^=¥-Wi\^9^ij^mWi 3 -a- * C t (c J; 
orS^Sih«6SP«:BfiSbrt»-5©r. X^J^hS^© 20 

[0 05 7 ] f»5l?:iI4 {ctm(0W^mci:1nU. :t;U3^A 

[0 05 8 ] f»5}<Ji5 {cfetJ<©^Bj{c mm^^ 

©J»i5)'*/JN$< L-Tl»S©-C. Sa©iiW^:E)5<'C:<i:*s 
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[HI] @^:^i'P-Jbi"5Jt(i;:^d70--»l/<i:*tlli^^-C 

[S3] nI«li:5^i'a-;UJc{'Pffl-r-5:t>*(il:^*>6m/cl§I 

[04] nJSb;^i'n-;u*4-:>©Ml^JcE^5-Ufciat?* 

[05] c©^Bjict^^fcil«5^*m^®-e*s. 
[06] ccmmicu-ofcm'commm^n^rm'chi,, 

[07] c:©«ia{cseofc3 6tcfife©||jfet?il*^-r0-c 

[08] c<Dmmu-otc^hi^m>mi&m^m-rm'c 

[09] pJ8bxi'n-;U{cf'^ffl-r.6«^©:titia?£^iac 

i ©H^*^-r 0r 

[010] ta^©pJt!jXi?P-;P?r^-r0-CS)€>. 
[??-^©giB^] 

12 

1 3 "i^^^J' 

14 mm. 

2 0 s;^j§±feSP 

c ^fc^^^s©ttI'l:^ 

O,. pJ»iXi!'P";i'CtJ-i:N 
2 1 



[01 ] 



[02] 



(7) 
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m4] [116] 




(8) 
[g|9] 
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